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Objectives: Our goal was  to determine the prevalence of Trichomonas vaginalis and its associ-
ated  factors among women living with HIV attending an AIDS clinic in Manaus, Amazonas,
Brazil.
Methods:  Cross-sectional study among women attending an AIDS clinic in Manaus between
March  and December 2010 for gynecological examination were  invited to participate.
Enrolled  patients answered a face-to-face interview including demographic, behavioral and
clinical data. They also underwent a gynecological evaluation and cervical scrape samples
were  collected for wet mount, Gram stain, culture and cytological analysis. A blood sample
was  obtained to determine TCD4+ lymphocytes and viral load.
Results:  A total of 341 (91.2%) women participated in the study. The prevalence of T. vaginalis
was  4.1% (95% CI: 2.0–6.2%). Median age was 32 (interquartile range 27–38) years and median
years  of schooling was 9.0 (interquartile range 4–11). A total of 165 (53.2%) HIV women were
classiﬁed  as patients with AIDS. In multivariate analyses, squamous intraepithelial lesions
in  cytology [OR = 2.46 (95% CI: 1.31–4.63, p = 0.005)] and anal sex practice [OR = 3.62 (95% CI:
1.08–12.19,  p = 0.037)] were associated with T. vaginalis.Conclusions: These results highlight that HIV-infected women should be screened for T.
vaginalis.  The control of this infection may have an impact on preventing reproductive
complications among these women.
© 2013 Elsevier Editora Ltda. Este é um artigo Open Access sob a licença de CC BY-NC-NDexually transmitted infections (STI) facilitate HIV trans-
ission  through direct and biological mechanisms. Early
etection  and treatment of STI can be an addition to HIV pre-
1,2ention  strategies.
Trichomonas vaginalis (TV) is a ﬂagellate protozoan
onsidered being sexually transmissible, related to low
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Este é um artigo Open Access sob a licençasocioeconomic conditions.3 TV causes a serious discomfort
to  women. It is associated with adverse pregnancy outcomes,
manifested by preterm rupture of membranes, pretermVieira Dourado (FMT/HVD-AM), Rua Pedro Teixeira, 25, Manaus,
delivery, low-birth-weight infants,4,5 infertility,6 and cervi-
cal  cancer.6,7 It also increases the transmission of human
immunodeﬁciency virus (HIV).8–10
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Table 1 – Demographical, behavioral and clinical
characteristics of HIV women attending the AIDS clinic
in  Manaus, Amazonas, Brazil, (n = 341).
Demographic and clinical
variables
TV
positive
n  (%)
TV
negative
n  (%)
p-Value
Age in years
18–29 4 (28.6) 115 (35.2) 0.633
30–39 8 (57.1) 60 (44.3)
≥40  2 (14.3) 67 (20.5)
Education in years
Up  to 4 5 (35.7) 83 (25.4) 0.127
5–8 6 (42.9) 74 (22.6)
≥9  3 (21.4) 170 (52.0)
Marital status
Married/living together 8 (57.1) 175 (53.5) 0.575
Single/separated/
divorced/widow
6 (42.9) 152 (46.5)
Monthly income
Up  to one BMIa 10 (71.4) 181 (55.4) 0.555
1.1–3 BMI 4 (28.6) 116 (35.5)
More than 3 BMS 0 (0) 30 (9.1)
Age  at ﬁrst intercourse
≤15  years 10 (71.4) 157 (48.0) 0.086
>15 years 4 (28.6) 170 (52.0)
Regular condom use
Yes  11 (78.6) 256 (78.3) 0.980
No 3 (21.4) 71 (21.7)
Sex  worker
Yes 2 (14.3) 55 (16.8) 0.803
No 12 (85.7) 272 (83.2)
Homosexual relationship
Yes  1 (7.1) 16 (4.9) 0.678
No 13 (92.9) 311 (95.1)
Anal sex intercourse
Yes  7 (50.0) 102 (31.2) 0.139
No 7 (50.0) 225 (68.8)
Previous STI
Yes  3 (21.4) 101 (30.9) 0.564
No 11 (78.6) 226 (69.1)
Candida infection
Positive 5 (35.7) 49 (15.0) 0.034
Negative 9 (64.3) 278 (85.0)
Bacterial vaginosis
Positive 6 (42.9) 115 (35.3) 0.577
Negative 8 (57.1) 212 (64.7)
Oncotic cervical cytology
Normal  9 (64.3) 293 (89.6) 0.004
Cancer precursors lesions 5 (35.7) 34 (10.4)
CD4  counts
≤349 cells/mm3 5 (35.7) 171 (52.8) 0.211
350 to higher cells/mm3 9 (64.3) 153 (47.2)
Viral load (copies/mL)
≤1000  11 (78.6) 167 (51.1) 0.056
>1000 3 (21.4) 160 (48.9)702  b r a z j i n f e c t d 
Among HIV-1 positive individuals, infection with TV is
associated  with higher genital HIV-1 levels.10,11 Antiretroviral
therapy decreases genital shedding of HIV-1, but there is some
evidence  that shedding may  still be increased in the pres-
ence  of genital tract infections.12 Therefore, it has been shown
that  the successful treatment of trichomoniasis in antiretro-
viral  naïve women  reduces the shedding and genital HIV-1
levels.10,12
Our goal was  to determine the prevalence of TV and
describe the associated factors in HIV women attending an
AIDS  clinic in Manaus, Amazonas, Brazil.
This was  a cross-sectional study conducted among women
living  with HIV. Women  attending an AIDS outpatient clinic
in  Manaus for gynecological examination, between March
and  December 2010, were invited to participate in the study.
Enrolled  patients answered a face-to-face interview includ-
ing  demographic, behavioral and clinical data. Pregnant and
postpartum  women  were excluded.
They also underwent a gynecological evaluation. Cervi-
cal  scrape samples were collected for wet  mount (in which
“corkscrew” motility was  observed), Gram stain, culture in Dia-
mond  medium and cytological analysis. A blood sample was
obtained  to determine CD4 count and HIV viral load.
Data  were  analyzed using the SPSS 17.0 for Windows. A
preliminary analysis was  performed using exploratory tech-
niques  on the data. Chi-Square, Fisher’s exact and Student’s
t-tests  were  used. The odds ratio was  used as a measure
of  association, estimated with a 95% conﬁdence interval.
Multivariate analysis was  performed to estimate effects of
independent  variables, through the use of logistic regression
models.
This  study was  submitted to and approved by the internal
review  board of the Amazonas Tropical Medicine Foundation
(FMTAM). Written consent was  given by the patients for their
information  to be stored in the hospital database and used for
research.
A total of 341 (91.2%) of 374 women  were  included in the
study.  T. vaginalis was  detected in 14 cases [4.1% (95% CI:
2.0–6.2%)].
Median  age was  32 (interquartile range (IQR): 27–38) years
and  median years of schooling was  9.0 (IQR 4–11). A total
of  165 (53.2%) HIV women  were  classiﬁed as patients with
AIDS.  Table 1 shows demographic, behavioral and clinical
data;  34.9% were  younger than 30 years, 25.8% had up to
four  years of schooling and 56% had a monthly income up
to  US$180. Regarding sexual behavior 49% reported ﬁrst inter-
course  up to 15 years old; 78.3% used condoms regularly in
last  year; 30.5% reported previous STI; 16.7% were commer-
cial  sex workers; and 32.0% reported anal sex. In univariate
analysis, only candidiasis (35.7% vs. 15.0%, p = 0.034) and
squamous intraepithelial lesions (SIL) in cytology (35.7% vs.
10.4%,  p = 0.004) were signiﬁcantly associated with trichomo-
niasis.
In  multivariate analyses, SIL [OR = 2.46 (95% CI: 1.31–4.63,
p  = 0.005)] and anal sex practice [OR = 3.62 (95% CI: 1.08–12.19,
p  = 0.037)] were  independently associated with TV.The prevalence of TV found in the AIDS clinic in Manaus,
Amazonas was  4.1%. This result is in agreement with data
described  in a study conducted in an AIDS clinic in São Paulo
(3.0%),13 but lower than the reported rate in other Brazilian
a One BMI (Brazilian Minimal Salary) = US$180 in 2011.
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tudy conducted in Recife, which investigated genital infec-
ion  in HIV women  and found 20% of TV.14
TV causes a wide spectrum of symptoms, ranging from
 relatively asymptomatic state to severe inﬂammation and
rritation.3,6 In this study, abnormalities at cytology and
eporting anal sex were  factors associated with trichomoni-
sis.  Previous studies had described the association between
V  and SIL6,7 and anal sex and higher risk of STI.15,16
Although the cross-sectional design is not the best design
or  determining risk factors, its use is justiﬁed for assessing
he  prevalence of and the associated factors for TV among
IV  women. It is important to demonstrate the susceptibility
f  this group of women  to the complications of this infection
n  women’s health. In this study, we  cannot rule out the pos-
ibility  of response bias. There is always a general tendency to
ive socially acceptable answers.
STI continue to take an enormous toll on health, par-
icularly on women’s reproductive health. In fact, next to
omplications of pregnancy and childbirth, they are the lead-
ng  cause of health problems for women of reproductive
ge.6,9 The presence of one or more  STI increases the risk of
ecoming  infected with HIV by two to nine times.1 The bidirec-
ional  relationship represents a potentially important factor
n  sustaining the HIV epidemic in populations where TV is
ndemic  and it can also be affected by reproductive health
ract  infections.2,8,9
Health care services for HIV infected women exist and they
re  able to successfully control the infection and avoid the
isease’s  progression. Although this is promising, there is still
uch work to be done to identify innovative interventions that
efer  to the social, cultural and environmental inﬂuences of
he  STI presence in this group. It is also necessary to ﬁnd better
eans  of access for the prevention of HIV infection, so that
ffective  interventions can be more  broadly used.
onﬂicts  of  interest
he authors declare no conﬂicts of interest.
 e  f  e  r  e  n  c  e  s1. Fleming DT, Wasserheit JN. From epidemiological synergy to
public  health policy and practice: the contribution of other
sexually  transmitted diseases to sexual transmission of HIV
infection.  Sex Transm Infect. 1999;75:3–17.
13;1 7(6):701–703  703
2. Mavedzenge SN, Pol BV, Cheng H, et al. Epidemiological
synergy of Trichomonas vaginalis and HIV in Zimbabwean and
South  African women. Sex Transm Dis. 2010;37:460–6.
3. Rughooputh S, Greenwell P. Trichomonas vaginalis: paradigm
of  a successful sexually transmitted organism. Br J Biomed
Sci.  2005;62:193–200.
4. Coteh MF, Pastorek JG, Nugent RP, et al. Trichomonas vaginalis
associated with low birth weights and preterm delivery. Sex
Transm  Dis. 1997;24:353–60.
5. Johnson HL, Ghanem KG, Zenilman JM, et al. Sexually
transmitted infections and adverse pregnancy outcomes
among women attending inner city public sexually
transmitted diseases clinics. Sex Transm Dis. 2011;38:167–71.
6. Fichorova RN. Impact of T. vaginalis infection on innate
immune responses and reproductive outcome. J Reprod
Immunol. 2009;83:185–9.
7. Hou R, Xu C, Zhang S, et al. Distribution of human
papillomavirus genotype and cervical neoplasia among
women with abnormal cytology in Beijing, China. Int J
Gynaecol  Obstet. 2012;119:257–61.
8.  Van Der Pol B, Kwok C, Pierre-Louis B, et al. Trichomonas
vaginalis infection and human immunodeﬁciency virus
acquisition in African women. J Infect Dis. 2008;197:548–54.
9. Miller M, Liao Y, Gomez AM, et al. Factors associated with the
prevalence  and incidence of Trichomonas vaginalis infection
among  African American women in New York city who use
drugs.  J Infect Dis. 2008;197:503–9.
0.  Wang CC, McClelland RS, Reilly M, et al. The effect of
treatment of vaginal infections on shedding of human
immunodeﬁciency virus type-1. J Infect Dis. 2001;183:
1017–22.
1. Masese LN, Graham SM, Gitau R, et al. A prospective study of
vaginal  trichomoniasis and HIV-1 shedding in women on
antiretroviral therapy. BMC Infect Dis. 2011;3:307.
2. Kissinger P, Amedee A, Clark RA, et al. Trichomonas vaginalis
treatment reduces vaginal HIV-1 shedding. Sex Transm Dis.
2009;36:11–6.
3. Pinto VM, Tancredi MV, Golub JE, et al. Prior history of
sexually transmitted diseases in women living with AIDS in
São  Paulo, Brazil. Braz J Infect Dis. 2012;16:226–31.
4.  Henriques APC, Magalhães V, Tenório T. Infecc¸ões  genitais em
mulheres infectadas pelo vírus da imunodeﬁciência humana
(HIV)  acompanhadas no hospital das clínicas da UFPE. News
Lab.  2005;72:90–102.
5. Diclemente RJ, Wingood GM, Crosby RA, et al. Anal sex is a
behavioural marker for laboratory-conﬁrmed vaginal sexually
transmissible infections and HIV-associated risk among
African-American female adolescents. Sex Health.
2009;6:111–6.6. Gorbach PM, Manhart LE, Hess KL, et al. Anal intercourse
among young heterosexuals in three sexually transmitted
disease clinics in the United States. Sex Transm Dis.
2009;36:193–8.
